Device for Detection of the Temperature in the Interior of a Vehicle 

The invention relates to a device for detection of the temperature in the 
interior of a vehicle, particularly for an air-conditioning system of a vehicle. 

Presently, in the field of vehicle air-conditioning, the temperature of the air 
in the interior of a vehicle is measured by a forced aeration system 
consisting of an aeration motor and a temperature sensor. The aeration 
motor typically mounted in the air-conditioning controller takes in the air of 
the interior of the vehicle and leads it to the temperature sensor through an 
intake channel. 

The temperature sensor is thermally isolated from the printed circuit board 
and other components of the controller in order to avoid interfering 
influences. The forced convection through the aeration motor causes that 
the temperature sensor detects the air of the incoming air from the vehicle 
interior. This system has several disadvantages: the motor is a movable part 
and thus affected by wear, it produces disturbing noise and takes in particles 
from the interior, which may lead to that the sensor is soiled and possibly 
blocks the intake channel. 

From DE 100 49 979 Al, a device for measuring the interior temperature in 
a vehicle without the use of an aeration motor is known. There, an additional 
temperature sensor performs a compensation measurement. The 
compensation temperature sensor is arranged relatively far away from the 
actual interior temperature sensor. 

It is an object of the invention to provide a device for calculating the interior 
temperature without forced aeration of a sensor where thermal influence 
values can be effectively compensated. 
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To solve this object, the invention suggests a device for detection of the 
temperature in the interior of a vehicle, particularly for an air-conditioning 
system of a vehicle, which is provided with 

- an interior temperature sensor arranged in a housing which is arranged 
in or at a wall adjacent to the interior of the vehicle and being at least 
partially adjacent to the interior of the vehicle, 

- a radiation sensor detecting solar radiation leading to the heating of 
the housing of the interior temperature sensor, and 

- a compensation temperature sensor arranged behind the wall and such 
that it is thermally decoupled from the interior temperature sensor and 
detecting the heat of air and/or assemblies behind the wall which leads 
to a falsification of the measured value of the interior temperature 
sensor, 

- the two temperature sensors and the radiation sensor being combined 
in a common assembly. 

In the device for detection of the temperature in the interior of a vehicle 
according to the invention, an interior temperature sensor is located such in 
front of, at or in a wall adjacent to the interior of the vehicle such that the 
interior temperature sensor is in thermal contact with the air in the interior 
of the vehicle. The interior temperature sensor itself may be arranged in a 
housing and is embedded in a casting material, particularly as a NTC or PTC 
component. Behind the wall, a compensation temperature sensor is located 
which is thermally decoupled from the interior temperature sensor and 
detects interfering thermal influences that may be produced behind the wall. 
This may be caused, for example, by the self-heating of operating units or 
vehicle components such as the controller of an air-conditioning system in 
particular. Via a radiation sensor, thermal influences directly and indirectly 
produced by the solar irradiation, affecting the measured signal of the 
interior temperature sensor, are detected. The two temperature sensors are 



combined in an assembly, hence, they are arranged on a common printed 
circuit board or another carrier or mounting board. 

By arranging the compensation temperature sensor such that it is decoupled 
from the interior temperature sensor and nevertheless in the region of the 
interior temperature sensor, it is achieved that all those temperature 
influences are detectable which have an effect upon the interior temperature 
sensor output signal and are not caused by the temperature of the air in the 
interior of the vehicle. Thus, the output signal of the interior temperature 
sensor can be compensated much more exactly which is advantageous for 
an exact interior temperature measurement and consequently, for a precise 
control of the interior temperature. Moreover, it is possible to take into 
account the compensation of the thermal influence values that act upon the 
interior temperature sensor independent of the vehicle type since the 
compensation is solely proportionated to the signal of the compensation 
temperature sensor. Typically, other influence values can be neglected. 
When the radiation sensor is arranged as close as possible to the interior 
temperature sensor, the thermal influences caused by the solar irradiation 
can also be calculated and considered solely from the signal of the radiation 
sensor. It is particularly suitable if the radiation sensor is arranged in the 
housing of the interior temperature sensor. 

In an advantageous embodiment of the invention, it is further provided that 
the compensation temperature sensor is thermally connected with at least 
one heat-conducting surface arranged behind the wall. This heat-conducting 
surface is preferably arranged on a mounting board, a printed circuit board, 
for example. The object of the heat-conducting surface is the "capturing" of 
heat and particularly of convection heat as it is produced by air movements 
behind the wall, for example. Preferably, several heat-conducting surfaces 
are provided. If these heat-conducting surfaces are arranged on both 
surfaces of the mounting board, they are suitably thermally coupled among 
each other which, for example, is effected via throughplatings like they are 



known from the layout of printed circuit boards. Preferably, at least one 
heat-conducting surface or at least a pair of heat-conducting surfaces 
arranged on both surfaces of the mounting board is arranged on each of the 
two sides of the compensation temperature sensor. 

The thermal decoupling of the two temperature sensors is preferably 
effected by a corresponding wiring or arrangement of conducting tracks on 
the mounting board carrying both temperature sensors. If, for example, the 
conducting tracks for the energy supply of both temperature sensors are 
configured in a meandering manner, the shape of a S or waved in a different 
manner, a thermal decoupling occurs because of the implied prolongation of 
the electric connections. The thermal decoupling of the entire assembly via 
the leads thereof can also be effected in the above-described manner. 
Additionally or alternatively, however, special electric lines may also be used 
the thermal conductivity of which is bad although their electric conductivity 
is good. 

In an advantageous embodiment of the invention, it is further provided that 
the pins of the interior temperature sensor and the conducting tracks on the 
mounting board as well as the compensation temperature sensor are 
enclosed by a casting mass serving the thermal insulation with respect to 
the environment and the mechanical fixing. 

Hereinafter, the invention is explained in detail with reference to the 
drawing. In the Figures: 

Fig. 1 is a side view of an embodiment of the device according to the 
invention in the state of being built in in an air-conditioning system 
controller, 

Fig. 2 is a view onto the assembly in the direction of the arrow II of Fig. 1 
in the state of not being built in, and 
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Fig. 3 is a view onto the assembly in the direction of the arrow III of Fig. 1 
in the state of not being built in. 

Fig. 1 shows a preferred embodiment of a device 10 according to the 
invention, for detection of the temperature in the interior of a vehicle in the 
built-in state. At 12, a wall adjacent to the interior 14 is illustrated, which, 
for example, is the front cover of the operating unit of a vehicle air- 
conditioning system. The wall 12 comprises an opening 16 in which a 
housing 18 of a component of the device 10 is arranged. The housing 18 
includes a lead frame 20 with three pins 22,24,26 serving the electric 
contacting of an interior temperature sensor 28 and a radiation sensor 30 
(see also Figs. 2 and 3). In this embodiment, the interior temperature 
sensor 28 is a NTC resistor element while the radiation sensor 30 is 
configured as a photodiode. 

As can be seen in the Figs., the lead frame 20 is soldered to a printed circuit 
board 32 to which a multiwire electric lead 34 leads. A compensation 
temperature sensor 36 electrically connected with the lead 34 and thermally 
connected with several heat-conducting surfaces 38,40 and 42,44 is located 
on the printed circuit board 32. These heat-conducting surfaces extend on 
both sides of the compensation temperature sensor 36, two of the heat- 
conducting surfaces being arranged on the upper main surface 46 of the 
printed circuit board 32 and the two other heat-conducting surfaces being 
arranged on the lower main surface 48 of the printed circuit board 32, 
respectively. The heat-conducting surfaces 38 and 40 as well as 42 and 44 
are respectively connected among each other in pairs, which is effected via 
throughplatings 50 that are metallized through holes extending through the 
printed circuit board 32 and thermally connecting the heat-conducting 
surfaces of each pair of heat-conducting surfaces among each other. 
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As can be further seen from Fig. 3 in particular, the conducting tracks 
52,54,56 on the printed circuit board 32 are prolonged by a waved 
configuration in this case so that a thermal decoupling of the two 
temperature sensors among each other and with respect to the electric lead 
34 is achieved. The printed circuit board 32 and the lead frame 20 are 
enclosed by a casting mass 58, which is only partially the case with respect 
to the printed circuit board 32, namely in the middle portion between the 
pairs of heat-conducting surfaces. 

The device according to the invention permits the measurement of the 
interior temperature without the afore-mentioned disadvantages. The device 
comprises three sensors that have a fixed geometric and thermal relation 
among each other, i.e., the interior temperature sensor projecting into the 
vehicle interior and measuring the temperature of the air, the radiation 
sensor measuring the incident radiation intensity impinging onto the interior 
temperature sensor, and the compensation temperature sensor detecting 
the thermal energy influencing the interior temperature sensor via the 
mounting or the housing. The measured value of the interior temperature 
sensor is falsified by heat introduced by the controller and/or by the 
housing. Direct solar irradiation impinging onto the first temperature sensor 
also has an interfering influence. These interfering influences, however, are 
detected by the additional sensors and thus, they can be computationally 
compensated. Typically/this happens in the air-conditioning controller. 

The particularity of the device according to the invention consists in the 
arrangement and thermal coupling of the three sensors. The two 
temperature sensors are thermally decoupled from each other. Their 
connection contacts and lines are also thermally decoupled from the wiring 
of the temperature sensors. The ambient heat of the compensation 
temperature sensor is Acaptured@ via heat-conducting surfaces that are in 
thermal contact with the compensation sensor. The pins and conducting 
tracks leading to the three sensors are embedded in a casting mass; this 
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also applies to the compensation temperature sensor but not to the heat- 
conducting surfaces. The assembly comprising the three sensors can be 
arranged outside the operating unit of the air-conditioning system. 
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LIST OF REFERENCE NUMERALS 



10 device 

12 wall to the vehicle interior 

14 interior 

16 opening 

18 housing 

20 frame 

22 pins 

24 pins 

26 pins 

28 interior temperature sensor 

30 radiation sensor 

32 printed circuit board 

34 multiwire electric lead 

36 compensation temperature sensor 

38 heat-conducting surfaces 

40 heat-conducting surfaces 

42 heat-conducting surfaces 

44 heat-conducting surfaces 

46 upper main surface 

48 main surface 

50 throughplatings 

52 casting mass 

58 casting mass 



